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Description 



This invention relates 10 a curable organopolysiioxane composition that cures freely, uninhibited by moisture or 
heat. Thus, it can form a cured silicone substance with excellent adhesive strength to various substrates lo which it is 
5 applied 

Curable organopolysiioxane compositions are classified into the lollowing groups: condensation-reaction curable 
organopolysiioxane compositions, which are cured by means o< moisture; add it ion -react ion curable organopolysiioxane 
compositions, which are cured al room temperature or by healing, and radical-reaction curable organopolysiioxane 
compositions, which are cured by heating. 

io a condensaiion-reaction curable organopolysiioxane composition cures easily when it is in contact with atmos- 

pher.c moisture to form a cured silicone substance which has a high resistance to any inhibition to its curing. This is a 
definite advantage. In particular, by using a liiamum-iype calalyst lor the condensation reaction of an alkoxyorgano- 
polysiloxane composition which produces alcohol during the curing process, one can form a cured silicone substance 
wilh excellent adhesive strength to the various substrates. There is no offensive odor in the curing process, and there 

i* is no corrosion of the substrate metals or malats adjacent 10 the cured silicone substance. Consequently, these types 
of compositions are used in manufacturing sealants and coating materials which are suitable for manufacture of elec- 
trical and electronic equipment. 

However, for a condensation -reaction curable alkoxy -organopolysiioxane composition, curing occurs more readily 
in the portion immediately in contact with atmospheric moisture. Consequently, a long time is needed for curing 10 

20 reach the enlire depth of the composition s layer. When such compositions are used lo adhere parts of electrical anC 
electronic circuits, the adhesive strength is low, and the film strength is also low, if ihe allowed curing time is loo short. 
Therefore, a long setting time is often needed before the substrate is moved for the next stage of production. This is 
a disad-vantage. 

For addition-reaction curable organopolysiioxane compositions, curing can be performed quickly and in deep sec- 

25 lion at room temperature or by healing. These compositions are also free of reaction by-products during curing. They 
are suitable as a potting material or as a coating material also lor manufacturing electrical and electronic equipment. 

Also, lor a addition-reaction curable organopolysiioxane composition, adhesive strength is low with respect to 
various types of substrates lor the cured silicone obtained by this curing method. Consequently, it is necessary to first 
perform primer processing steps on the surface of many subsirales. As a result. Ihe bonding operation also becomes 

30 complicated. This is a oisadvantage. 

For an addition-reaction curable organopolysiioxane composition, the curing process is easily inhibited by nitrogen- 
containing compounds, sulfur-containing compounds, phosphor us -containing compounds, tin-containing compounds, 
sulfur, and soldering flux. This is a lunher disadvantage. When such a composition is used lo adhere parrs of an 
electrical or elecironic circuit, the substrate must be cleaned belorehana. 

35 To solve the alorememioned problems, a lypc of condensation-reaction curable organopolysiioxane composition 

made of an organopolysiioxane having ai least two silicon -bonded alkoxy groups and at least two silicon-bonded lower 
alkenyl groups in each molecule, an organopolysiioxane having at least two silicon-bonded hydrogen atoms in each 
molecule, and a calalyst lor hydros ilyialion has been proposed in US-A 4,477,641, also JP-A64-2626. However, for 
that patented composition, the inhibition curing problems are not completely solved, and the adhesive strength of the 

J 0 cured silicone substance is still not sufficient. 

Japanese Patent Publication 04-178 461 has proposed a curable organopolysiioxane composition with an im- 
proved seff-bondabitiry. This composition is composed of alkenyl-containing organopolysiioxane; SiH-containing orga- 
nopolysiioxane: (alkenyl + alkoxyaikyl + SiH-bonded afkoxy)-contaming organosilicon compound; organorn eta Hie com- 
pound selected from organolilanium compounds, organozirconium compounds, and organoaluminum compounds; and 

*s hydrosirytation-reaction catalyst. EP-A 0 469 890 relates to an organopolysiioxane composition comprising an organ- 
opolysiioxane having alkenyl groups bonded to silicon atoms, an organohyd'ogenpolysiloxane having iwo or more 
hydrogen atoms bonded to silicon atoms, and an addition reaction calalyst. wherein the vinyl group containing orga- 
nopolysiioxane (A) as a base polymer and the organohydrogcnpolysiloxane (B) as a crosslinking agent each have at 
Icasi iwo alkoxy group and/or at least one epoxy group in ihe molecule 

so To solve these problems, the present inventors have performed extensive research. As a result, our present in- 

vention was realized. 

This invention relates to a curable organopolysiioxane composition comprising- 

(A) 100 parts by weight of an organopolysiioxane mixture of (a) an alkoxyorganopotysiloxane with a viscosity at 
55 25* C of 0.02 to 1 ,000 Pa.s and at least two silicon-bonded alkoxy groups in each molecule, and wherein the sificon- 

bonded organic groups other ihan the srhcon-bonded alkoxy groups are selected from alkyt. phenyl, tolyl. xylyl, 
naphlhyl. benzyl, phenethyl. phenyipropyl. 3-chloropropyl and 3.3 3-trifluoropropyl; and (b) an alkenyl organopo- 
lystloxane with a viscosity at 25°C of 0.02 lo 1,000 Pa.s and at least iwo silicon-bonded alkenyl groups in each 
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molecule; 

(B) an organohydrogenpolysiloxane having a! least two silicon-bond ea hydrogen atoms in each molecule and said 
organohydrogenpolysiloxane being presem in a weight amount lo ensure mat there are 0.3-5 moles of silicon- 
bonded hydrogen atoms in component (8) lor each mole o1 silicon -bonded alkanyl groups in the composition; 
5 (C) 0.1-20 pans by weight of an alkoxysilane, based on TOO paris by weight of (A), represented by the following 

formula. 

K 1 a Si < OR Va> 

where f=0 represents a monovalent hydrocarbon group or 3-chloropropyl or 3,3,3-lrifluoropropyl, W represents an 
alkyt group or alkoxy group-substituted alkyl group, and a is 0, 1 , or 2; 

(D) 0.01 ■ 20 pans by wcighi of titanium catalyst tor a condensation reaction (or promoting ths crosslinking reactions 
of (a) and (C), based on 100 pans by weight of (A); and 
T5 (E) a sufficient amount of hydros ilytauon reaction catalyst to provide 0.1 to 1 .000 parts by weight of catalyst metal 

based on one million parts by weight of. (A). 

This invention also provides a curable organopoly-siloxane composition comprising a two-container liquid compo- 
sition made of composition (i) and liquid composition (»l) where the sum amount of component (a) and component (b) 
za is 1 00 parts by weight; 

(1) composition (I) comprises 

(b) an alkenyl-organopolysiloxane with a viscosity at 25° C of 0.02 to 1 ,000 Pa.s and at least two silicon-bonded 
2S alkenyl groups in each molecule: 

(D) 0.01-20 pans by weight of a titanium catalyst for a condensation reaction, based on 100 parts by weight 
of component (a) and component (b): and 

(E) a sufficient amount ol a hyd rosily la lion reaction catalyst lo provide 0.1 lo 1,000 parts by weight of catalyst 
metal based on one million parts by weight of (A); and 



(2) composition (II) compnses organopolysiloxane selected from 



(a) an alKoxy-organopolysiloxane with a viscosity at 25°C of 0.02 lo 1.000 Pa.s, at least two silicon -bonded 
alkoxy groups in each molecule, and silicon-bonded organic groups other than the silicon-bonded alkoxy 

35 groups selected from alkyl, phenyl, tolyl. xylyl, naphthyl, benzyl, phenethyl, phenylpropyl, 3-chloropropyl and 

3.3.3-trHluoropropyl; and 

(A) an organopolysiloxane mature ot (a) an alkoxy-organopolysiioxane with a viscosity at 25 B C of 0.02 lo 
1,000 Pa.s and at least two silicon-bonded alkoxy groups in each molecule, and wherein the silicon-bonded 
organic groups other than ihe silicon-bonded alkoxy groups are selected from alkyl. phenyl, tolyl, xylyl, naph- 

ao ihyl, benzyl, phenelhyl, phenylpropyl. 3-chloropropyl and 3.3,3-trifluoropropyl: and (b) an alkenyi-organopol- 

ysiloxane with a viscosity at 25'C of 0.02 to 1,000 Pa.s and at least two silicon-bonded alkenyl groups in each 
molecule; 

(B) an organohydrogenpolysiloxane which has at leas: two silicon-bonded hydrogen atoms in each molecule 
and said organohydrogenpolysiloxane is present in a weight amount lo ensure that mere are 0.3 lo 5 moles 

45 of silicon-bonded hydrogen atoms in component (B) lor one mole ot silicon-bonded alkenyl group in the com- 

position; and 

(C) 0.1-20 parts oy weight ol the alkoxysilane, based on 100 parts by weight of component (a) and component 

(b) in composition (I) and composition (11), represented by the formula 



R^SifOR 2 )^ 

where R 1 represents a monovalent hydrocarbon group, R 2 represents an alkyl group or alkoxy group-substi- 
tuted alkyl group, and a is 0. 1, or 2. 

The organopolysiloxane mixture, component (A), is an important component ot the composition of this invention. 
It is an organopolysiloxane mixture of (a) an alkoxy-organopoiysiloxane whh a viscosity at 25°C of 0.02 to 1,000 Pa.s 
and at least two silicon-bonded alkoxy groups in each molecule, and (b) an alkenyl-organopolysiloxane with a viscosity 
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al 25 B C of 0.02 lo 1,000 Pa.s. and ai leaer two silicon 'bonded alkenyl groups in each molecule. In componenl (A), it 
is preferred thai the content of componenl (a) is 10-90 wt%. and the content of componenl (b) is 10-90 wt% and the 
sum ol the wcighl of (a) and (b) is TOO wt%. The more preferred compositions have (a) present in an amount of from 
40 to SO weight percent and (b) preseni in an amount of from &0 lo 60 weight percent where the sum of ihe weight of 

s (a) and (b) is 100 weight percent. 

For the alkoxy-organopolysiloxane. componenl (a), there are at least two silicon -bonded alkoxy groups in each 
molecule. When there are less than two silicon -bonded alkoxy groups in each molecule, the curing property of the 
composition obtained is insufficient, and the curing is also easily inhibned. There is no special limitation on the molecular 
structure of componenl (a), which may lake a siraighl-chain lorm (linear), branched form, cyclic form, or resin form. 

10 Among them, the straight-chain lorm is preferred. Examples of the silicon-bonoed alkoxy groups in component (a) 
include melhoxy. ethoxy, propoxy. andbutoxy. Among them, melhoxy is preferred, fn component (a), the silicon -bonded 
alkoxy groups may be located anywhere. However, from the viewpoint of curing, it is preferred that ihey are preseni 
at least at the lerminals of the molecular chain. Examples of possible molecular chain terminal groups in component 
(a) include trimethoxysitoxy, rnethyldimelhoxysiloxy, phenyidimethoxysiloxy, triethoxysiloxy, mcthyldielhoxysiloxy. and 

75 other alkoxysiloxy; trimethoxysilylethyl. trimethoxysilyl-propyl, melMyidimeihoxysilylelhyl. methyidimethoxysirytpropyl, 
triethoxysilylethyl. and other alkoxysilylalkyl. Among them, trimethoxysiloxy is preferred. Examples of silicon-bonded 
organic groups other than the silicon -bonded alkoxy groups in componenl (a) include alkyl, such as methyl, ethyl, 
propyl, butyl, pentyl, hexyl. heptyl, ociyl, nonyl. decyl, and ocladecyl; cyciopentyl, or cyclohexyi: phenyl, tolyl, xyiyt, and 
naphthyl; benzyl, phenethyl. and phenylpropyl. 3-chloropropyl. or 3,3,3-trifluoropropyl. Among them, metnyl and phenyl 

20 are preferred. 



The preferred organopolysiloxanes. of component (a) are straight-chain organopolysiloxanes represented bv the 



where R 3 represents a group selected from alkyl, phenyl, tolyl. xyryi, naphthyl, benzyl, phenethyl. phenylpropyl. 3-chlo- 
ropropyl and 3.3.3-lriTluoropropyl, R 4 represents an alkoxy group. fl s a group selected Irom alkyl, phenyl, tolyl. xyiyl. 
naphthyl. benzyl, phenethyl. phenylpropyl, 3-chlcropropyl and 3,3.3-iriTluoropropyl, Y represents an oxygen atom or 

3S Divalent hydrocarbon radical, b is 1, 2, or 3. n represents a number corresponding to a polymer with a viscosity at 25 B C 
of 0.02 to 1,000 Pa.s. Examples of R 3 include metnyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl. octyl. nonyl, decyl, and 
ocladecyl; cyclopcnlyl, or cyclohexyl. Among tnem. methyl is preferred for R 3 . Examples of R* include methoxy, elhoxy. 
propoxy, and bulhoxy. Among them, methoxy is preferred. Examples of R s include the same types of monovalent 
groups as for R 3 . Among them, metnyl and phenyl are preferred. Y represents an oxygen atom or bivalent hydrocarbon 

-»o group. Preferred types of the bivalent hydrocarbon groups ol Y include alkyiene radicals. Preferred Types of the alkylene 
radicals include ethylene, propylene, and mclhyleihylene. Among ihem, ethylene and propylene radicals are preferred. 
Also, b is 1, 2. or 3. and n represents the number corresponding to a viscosity of the organopolysiloxane at 25*C of 
0.02-1,000 Pa.s. 

The viscosity of component (a) at 25°C should be 0.02 to 1.000 Pa.s, preferably 0.1-500 Pa.s, and the more 
*s preferred viscosity is 1 -25 Pa.s. If the viscosity of component (a) at 25 D C is less than 0.02 Pa.s. the physical properties 
of the cured silicone substance are degraded. In particular, softness and elongation are degraded significantly. On the 
other hand, if ihe viscosity is greater than 1,000 Pa.s. ihe viscosity of the composition is loo high, and the operabHity 
is degraded. 

The alkenylorganopolysiloxane, component (b). has ai least two silicon -bond sd alkenyl groups in each molecule. 

50 When there are less than iwo silicon-bonded alkenyl groups in each molecule of componenl (b), ihe cured substance, 
fails to have a sufficient curing propeny. There is no special limitation on the molecular structure of component (b). For 
example, it may have a straighi-chain form (linear), a straight -chain form with partial branching, branchcd-chaln form, 
cyclic form, or resin form. Among these forms, the straight-chain structure ana resin structure are preferred. Preferred 
resin sirudures are made of SiO* /2 siloxane units, (CH 3 ) 3 Si0 1/2 siloxy units, and (CHa^CH^CHjSIO.,^ Examples 

56 of the silicon-bonded alkenyl groups in component (b) are those alkenyl groups having from 1 to 6 carbon atoms per 
group inclusive, and include vinyl, alryl. outenyl, penlenyl. and hexenyl. Among them, vinyl is preferred. In component 
(b), Ihe silicon -bonded alkenyl groups may be located anywhere. However, from the viewpoint of curing, it is preferred 
that they are present at least at the terminals of Ihe molecular chain. Examples of possible molecular chain terminal 



formula: 



4 I I 11.4 

(R ) , Si Y-(-SiO-) -Si-Y-Si(R ) 
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groups in component (b) include irimethylsiloxy, dimelhylvinylsiloxy, dimethylphenytsiloxy, and methylvinylphenylsiloxy. 
Among ihem. irimeihyisiloxy and dimelhylvinylsiloxy are prelerred. Examples ot silicon-bonded organic groups other 
lhan the silicon-bonded alkenyl groups in componeni (b) include methyl, elhyl, propyl, butyl, pentyl, hexyl. heptyl, octyl, 
nonyl, decyl. and octadecyl; cyclopenlyl. or cyclohexyl; phenyl, tolyl, xylyl, or naphthyl; benzyl, phenelhyl, or phenyl- 

J propyl: 3-chloropropyl, or 3,3,3-trifluoropropyl Among them, methyl is preferred. 

The viscosity of componeni (b) at 25* C should be 0.020 lo 1.000 Pa.s, preferably 0.1 to 500 Pa.s, and the more 
preferred viscosity is 1 lo 25 Pa.s. If the viscosity of component (b) at 25*C is less lhan 0.02 Pa.s, the physical properties 
of the cured silicone substance are degraded, tn particular, sofmess and elongation are degraded significantly. On the 
other hand, if the viscosity is greater than 1,000 Pa.s. ihe viscosity of the composition is loo nigh, and operability is 

>0 degraded. 

The hydrogen-organopoJysiloxane. component (B), serves as a crossiinking agent for component (b) to cure the 
composition. It has at least two silicon -bonded hydrogen atoms in each molecule. There is no special limitation on (he 
molecular structure of component (B). For example, it may have a straight-chain form (linear), straight-chain form with 
partial branching, cyclic form, or resin form. Among these Torms, the straight -chain form is preferred. Examples of 

is silicon-bonded organic groups other lhan the silicon-bonded hydrogen atoms in component (E) include alkyl, such as 
methyl, ethyl, propyl, butyl, pentyl, hexyl, hepiyl, octyl. nonyl, decyl, and octadecyl; cyclopenryl. or cyclohexyl; phenyl, 
lolyl, xylyl, and naphthyl; benzyl, phenethyl, and phenylpropyl; 3-chloropropyl group, or 3.3.3-trifluoropropyl. Among 
ihem, methyl and phenyl are preferred. There is no special limitation on the viscosity of component (B). However, it is 
preJ erred that the viscosity be 0.001 to 10 Pa s. and a more preterred viscosity is from 0.005 1o 1 Pa.s. 

20 The amount of componeni (B) added should be appropriate to ensure that the amount of the silicon-bonded hy- 

drogen atoms in component (B) is 0.3-5 moles wuh respect to 1 mole of ihe silicon-bonded alkenyl groups in the 
composition. If the amount of component (B) added is less lhan 0.3 mole of silicon-bonded hydrogen atoms per one 
mole of alkenyl in the composition, curing ot the composition obtained is insufficient. On the other hand, when the 
amount corresponds lo greater lhan 5 moles of silicon-bonded hydrogen atoms per one mole of alkenyl in the compo- 

25 shion, hydrogen gas is generated during the curing process of the composition. This eftects The heat resistance of the 
cured silicone substance, and it is degraded significantly. Sattslaclory conditions can usually be realized by adding 
0.5-50 pans by weight of componeni (E) wiin respect lo 100 parts by weight of componeni (b) in component (A). 

The alkoxysilane or its partial hydrolysis condensate, componeni (C), serves as a crosslinker tor the alkoxy -organo- 
polysiloxane, component (a), to cure the composition. It is an alkoxysilane represented by ihe following formula : 

30 

where R 1 represents a monovalent hydrocarbon group, R 2 represents alkyl group or alkoxy group-substituted alkyl 
3S group, and a is 0. 1, or 2. Examples of R 1 include methyl, ethyl propyl, butyl, pentyl, hexyl, heptyl, octyl. nonyl, decyl, 
and octadecyl; cyclopenryl, or cyclohexyl: vinyl oraMyl; phenyl; tolyl, xylyl. and naphthyl; benzyl, phenelhyl, and phe- 
nylpropyl; 3-chloropropyl. or 3.3,3-influoropropyl. Among Ihem, metnyl is preterred, R 2 represents an alkyl group or 
alkoxy group-substiluted alkyl group. Examples of ihe alkyl groups used as R* include methyl, ethyl, propyl, butyl, 
pemyl. hexyl, heptyl, octyl. nonyl. decyl, and octadecyl. Among them, methyl is preferred. Examples of the alkoxy 
*o group-substiluted alkyl groups of R 2 include methoxypropyi and methoxybuiyl. In the aforementioned formula, a is 0, 
i.or2. 

Examples of the alkoxysilane or its partial hydrolysis condensate as component (C) include leiramethoxysilane, 
letra-clhoxysilane, and ethylene glycol monomcthyl ether orthosilicate; mexhyltrimethoxysilanc. methyltri-ethoxysilane, 
ethyltrimelhoxysilane, vinyttrimelhoxysilane, phenyllrimeihoxysilane, and metnyltrirnethoxyethoxysilane; dimethyld- 
imemoxysilane. or ciphenyidimethoxysilane; as well as the partial hydrolysis condensates of these alkoxysilanes. They 
may be used cither alone, or as a mixture of several types or as hydrolysis condensates. The prelerred alkoxysilane 
is methyllrimethoxysilane. 

The amount of component (C) is present in an amount of from 0.1-20 parts by weight, preferably 1-10 pans by 
weignt. wlm respect to 100 parts by weight of component (A). If the amount of (C) added with respect to 100 pans by 
so weight of (A) is less than 0.1 part by weight, the composition is not well-cured, thickening or gelation may take place 
easily during storage, and adhesive strengrh is poor. On the other hand, if the amount is greater than 20 pans by 
weight, the curing property of the composition is degraded significantly, which is undesirable from an economical poinl 
of view. 

The titanium catalyst (D) for the condensation reaction is used tor promoting the crosslinking reaction of compo- 
se nents (a) and (C) to cure our composition. Organic titanic esters, organic titanium chelate compounds, and oiher con- 
ventional titanium catalysis for condensation reactions can be used. Examples of component (O) include tetrabutyl 
lilanaic. tetraisopropyl trianate, diisopropoxybis{acetylacetonate)tiianium. and diieopropoxybis(ethylacetoacetate)-ti- 
tamum. 
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The amount of component (D) added wiih respect to 100 pans by weight of componeni (A) is from 0.01-20 parts 
by weight, preferably 0.1-5 pans by weight. H tne amount ol (D) is less Than 0.01 pan by weight with respeci lo 100 
parts by weight of (A), curing is slow and easily inhibited. On the other hand, when the amount is greater than 20 pans 
by weight, the storage stability of the composition is poor. 

s The hydrosilylation reaction catalyst, componeni (E), is a catalyst that promotes the addition reaction of compo- 

nents (b) and (B) to cure the composition. It is possible lo make use of platinum compounds, leirakis(triphenylphos- 
ph»ne)paHadium, rhodium compounds, and other conventional catalysts lor hydrosiryia lion reactions. Preferred hydros- 
itylaiion reaction catalysts are the platinum compounds. Examples of platinum compounds that can be used as com- 
ponent (E) include platinum black, platinum -carrying activated carbon, platinum-carrying silica powder, chloroplaiinic 

io acid, an alcohol solution of chioroplatimc acid, a complex of platinum and olelin, and a complex of platinum and vinyl- 
siloxane. 

There is no special limitation on the amount of the catalyst added as component "(E). However, the amount of the 
catalyst metal in component (E) with respect lo 1 million pans by weight of component (A) is preferably 0.1-1 ,000 pans 
by weight, and more preferably is O.S-200 pans by weight. 

»5 The curable organopolysiloxane composition of our invention can be prepared by uniformly blending the aforemen- 

tioned components (A) - (E). The composition can then be stored in single-liquid form (a one-container composition). 
However, in this form, the curing property may be degraded during storage. Consequently, it is preferred lhat it be 
siored in a 2 -container form as a composition (I) liquid, and as a composition (II) liquid. Composition (I) and composition 
(II) therein are uniformly blended with each other immediately before application. Composition (I) is made of said 

20 components (b), (D) and (E). and composition (II) is made of components (a). (B). and (C). or of components (A), (B), 
and (C) is most preferred. 

To improve the storage stability of our composition and to also improve the proccssability, a curing inhibiior can 
be added as an arbitrary component. Examples of curing inhibitor include 3-mcthyl-1 -buryl-3-ol, 3.5-dimethyl-1 -hexyne- 
3-ol. and phenylbutynol; 3-methyl-3«penlen-i-yne, or 3,5-dimethyl-3-hexen-l-yne: i.S.SJ-leiramethyl-iAfi^teira-vi- 
2S nylcyclotetrasiioxane, 1 .3.5.7-telramethyM ,3,5.7-tetra-hexenylcycloietrasiloxane, and benzotriazole; phosphines; 
mercaptans; hydrazines. The amount of curing inhibitor used can be selected appropriaiely according to the curing 
conditions of our composition. For example, the amount can be selected as 0.001-5 pans by weight with respect to 
100 pans by weight of componeni (A). 

Our curable organopolysiloxane composition can also contain fillers as another arbitrary component. Examples of 
30 fillers are dry silica powder, wet. silica powder, quartz powder, calcium carbonate powder, titanium dioxide powder, 
diaiomaccous eanh powder, aluminum oxide powder, aluminum hydroxide powder, zinc oxide powder, and zinc car- 
bonate powder. Treated inorganic fillers prepared by performing surtace processing of the aforementioned inorganic 
fillers may also be used. Suitable agems lor treating inorganic fillers are methyltrimethoxysilane, hexamethyidieilzane, 
and otner organosilazanes: alpha. omcga-silanol endblocked dimeihytsiloxane oligomer, alpha, omega-siianol end- 
blocked melhy'phenylsiloxanc oligomer, alpha.omega-silanol endblocked mcthytvinylsiloxane oligomer, and other si- 
loxane oligomers. To our curable organopotysiloxane composition, the following can also be added toluene, xylene, 
acetone, methyl ethyl ketone, methyl isobutyl ketone, hexane, and heptane; alpha, omega-trimethylsiloxy endblocked 
dimclhylpolysiloxane, alpha,omcga-tnmethylsiloxy endblocked meihytphenylpolysiloxane, and other noncrosslinked 
diorganopolysitoxanes: fire retardants, heai-resislance agents, plasticizers, thixotropic agents, bonding promoters, and 
*o mildew-proofing agents. 

In the following examples, our curable organopoly-siloxane composition will be explained in more detail. The vis- 
cosity refers lo values measured at 25°C and "pan" and "parts' represent 'part by weight" and "parts by weight" re- 
spectively. The. grades of the adhesive strength are defined as follows: G = good bonding; P = partial bonding; 
N « no bonding. 

EXAMPLE 1 

100 parts of an organopolysiloxane mixture prepared by uniformly blending 50 pans of alpha.omega-lrimethox- 
ysiloxy-endblocked dimethylpolysiloxane with a viscosity ol 15 Pa.s and 50 pans by weight of a vinyl-contaming siloxane 

50 copolymer with vinyl content of 1 wt% and a viscosity of 7 Pa.s. mads of siloxane units represented by the formula 
SiO a/2 , siloxy units represented by the formula (CH 3 ) 3 Si0 1/2 , and siloxy units represented by {CH 3 ) 2 (CH 2 =CH)5i0 1/2 . 
were blended uniformly with the following components: 6 pans of dry silica powder with a SET specific surface area 
ol 200 m*/g.and having surface treated by hexamethykJisilazane, 3 parts of alpha, omega-irimethylsiloxy endblockeo 
dimethylsiloxanc-methylhydrogensiioxane copolymer with a conlent of silicon-bonded hydrogen atoms ol 0,7 w\% and 

SS a viscosity of 0.0 1 Pa.s, an isopropyl alcohol solution of chloroplaiinic acid in an amount corresponding to 5 ppm of 
the platinum melal with respocl to the aforementioned organopolysiloxane mixture, 2 pans of methyltrimethoxysilane, 
and 2 pans of diisopropoxybis{elhylacetoacetate)tilanium. 

According lo JIS K 6850, this curable organopoly-siloxane composition was coated at a thickness of 1 mm between 
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two aluminum sheets, followed by healing at 1 20°C in a hot-air-circ ulaling ovon for 30 min. forming a bonded specimen. 
Also, a bonded specimen was prepared by setting asimiJar specimen to the one prepared above under conditions ol 
20 B C and 55% RH lor 7 days 3(ter Ihe aforementioned heat treatment. The shear adhesive strength was of both 
specimens measured, and Irte results are listed in Table I. Also, our curable organopolysiloxane composition was 
& coaled in bead lorm on the substrates listed in Table I. lollowed by healing at 120*C in the hot-air-circulating oven for 
30 min. Then, the specimen was sei under conditions of 20C and 55% AN for 7 days. The bonding properly was 
evaluated tor both specimens, and ihe results are also listed in Taole I. 

COMPARATIVE EXAMPLE 1 - 

10 

A comparative curable organopolysiloxane composition was prepared by blending uniformly 100 parts ot alpha. 
omega-Uimelhoxysiloxy endblocked dimethylpolysiloxane with viscosity of 15 Pa.s. 6 parts ot dry silica powder with a 
BET specific surtace area ol 200 m 2 /g and having been surface-treated by hexamethyldisitazane. 4 parts of melhytt- 
rimethoxysilane, and 4 pans of diisopropcxybis(eihylacetoacatate)iitanium. As in Example 1, the adhesive strength 
fS and bonding properly were measured for the comparative composition formed, and the results are listed in Table I. 

COMPARATIVE EXAMPLE 2 

A second 'comparative curable organopolysiloxane composition was prepared by blending uniformly 100 pans of 
20 a vinyl-containing siloxane copolymer with a vinyl content of 1 w\% and a viscosity of 7 Pa.s, made of siloxane units 
represented by the formula Si0 4/2 . siloxy units represented by the lormula (CH 3 ) 3 Si0 1/2 . and siloxy units represented 
by (CH 0 ) 2 (CH2=CH)SiO 1/2 : 6 parts of dry silica powder with a BET specific surface area of 200 rn^/g and having been 
surface-treated by hexamcthyldisilazane; 6 pans of alpha.omega-tri-methylsiloxy endblocked dimethylsUoxane-meth- 
ylhydrogen-siloxane copolymer with silicon-bonded hydrogen atom content of 0.7 wt% and a viscosity of 0.01 Pas: 
2S and an isopropyl alcohol solution ot chlorop latin ic acid in an amount corresponding to 10 ppm of the platinum metal 
wilh respeel to the aforementioned organopolysiloxane mixture. As in Example i, the adhesive strength and bonding 
property were measured for the second comparative composition, and the results are listed In Table I, 



Table I 
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-Only surface portion cured 



EXAMPLE 2 

ss 

100 pans of an organopolysiloxane mixture prepared by uniformly blending 50 pans of alpha.omega-trimeiho*- 
ysiloxy-endblocked dimethylpolysiloxane with a viscosity of 4 Pa.s and 50 parts of alpha, omega-dime tnylvinylsiloxy 
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endblocked dimelhyl-polysiloxane wilh a viscosily of 2 Pa.s were blended uniformly wilh 1 part of alpha.omega-lri- 
melhylsiloxy endblocked dimelhyl-siloxane-melhylhydrogensiloxane copolymer wilh a silicon -bonded hydrogen aiom 
content of 0.7 wt% and a viscosily ot 0.01 Pa.s, an isopropyl solution o1 chloropiatinic acid in an amount corresponding 
lo 5 ppm ol the platinum metal wilh respecl to ihe organopolysiioxane mixture, 1 pan of meihylirimelhoxysilane, and 
5 O.S pan o! dnsopropoxybis(ethyiaceio-acciate) tiianium, forming a curable organopolysiioxane composition of this in- 
vention. 

Then, a sheet was prepared from a composition prepared by uniformly blending TOO parts of alpha 4 ornega-hydrox- 
ydimclhyl-siloxy endblocked dimethylpolysiloxane with a viscosity of 1 2 Pa.s. ^ 0 pans of dry silica powder with a BET 
specific surlace area ol 200 m 2 /g. & pans of meihylirimelhoxysilane. and 0.3 pan of dibutyllin dilauratc. The composition 
jo was formed to a sheet, which was set under conditions of 20*C and 55% RH for 3 days, forming a cured silicone 
elastomeric sheet. 

The curable organopolysiioxane composition of this invention prepared above was coaled onto the cured silicone 
elasiomeric sheet, followed by heating at 120'C jn a hot-air-circulating oven for 15 min, then setting under conditions 
of 20 ft C and 55% RH for 7 days. The curing state ot the curable organopolysiioxane composition and the bonding 
is property on the cured silicone sheet were observed. The results are as listed in Table II. 

COMPARATIVE EXAMPLE 3 

100 parts of alpha, omega-hydroxydimethylsiloxy endblocked dimethylpolysiloxane with a viscosity of 4 Pa.s were 
20 blended uniformly with 10 pans of vinylirimethoxysilane and 0.02 part of acetic acid. The mixture was stirred and heated 
at i20°C for 4 h for a condensation reaction, followed by processing under a reduced pressure to remove by-product 
methanol and excess vinyltrimeihoxysilane, thereby forming alpha,omega«vinyldimethoxy5itoxy endblocked dimethyl- 
polysiloxane with a viscosity of 4.5 Pa.s. 100 parts ot the obtained alpha, omega-vinyldimcthoxysiloxy endblocked 
dimethylpolysiloxane were then uniformly blended with 1 pan of alpha.omega-trimethylsiloxy endblocked dimelhyl- 
ss polysiloxane-meinylhydrogensiloxane copolymer with a silicon-bonded hydrogen atom content of 0.7 wt% and a vis- 
cos ity ot 0.0 1 Pa.s, and an isopropyl solution ol ch lo rop latin ic acid in an amount corresponding to 1 0 ppm of the platinum 
metal wilh respect to Ihe aforementioned aipha.omega-vinyldimethoxysiloxy endblocked dimethylpolysiloxane, forming 
a comparative curable organopolysiioxane composition. Then, as in Example 2. the adhesive strength and bonding 
property were measured for the curable organopolysiioxane composition formed. The results are listed in Table II. 

30 

COMPARATIVE EXAMPLE * 

A comparative curable organopolysiioxane composition was prepared as in Example 2. except that the melhyltri- 
methoxysilane and diisopropoxybis(elhylacetoaceiate)-litanium of Example 2 were not added. As in Example 2, the 
3S adhesive strength and bonding property were measured for the curable organopolysiioxane composition formed. The 
results were as listed in Table II. 

COMPARATIVE EXAMPLE 5 

40 A comparative curable organopolysiioxane composition was prepared as in Example 2, except that instead of the 

diisopropoxybis(cthylaceloacetate)titanium of Example 2, 0.5 part of dibutyllin dilaurale was added. As in Example 2, 
the adhesive strength and bonding property were measured lor the curable organopolysiioxane composilion formed. 
The results are listed in Table II. 
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Table ii (continued) 
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cured 
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• Only -urfaoe poriion aired 



EXAMPLE 3 

50 parts ot vinyi-conlaining siloxane copolymer with a vinyl group content of 1 wt%, a viscosity of 7 Pa.s, and made 
o» siloxane units represented by formula SiO ft/2< siloxy units represented by the formula (CH 3 ) 3 Si0 1/2 , and siloxy units 
represented by {CH 3 ) 2 i0H^CH)S\O^ 3 pans of dry silica powder with a BET specific surface area of 200 rr^/g and 
having been surlace-ucated by hexameihyldisiiazanc; 2 parts ot diiso-propoxybis(eThylacetoacetaie) titanium: and an 
isopropyl alcohol solution ol chloroplalinic acid in an amount corresponding to 1 0 ppm of the platinum metal with respect 
to the aforementioned vinyl-containing siloxane copolymer were blended uniformly to lorm liquid composition (f). 

50 pans of alpha.omega-lnmcihoxysiloxy endbtocked dimclhylpolysiloxane wiih a viscosity of! 5 Pa.s were blend- 
ed uniformly with 3 pans of dry silica powder with a BET specific surface area of 200 m a /g and with a surface-treated 
by hexamelhyldisilazane. 3 pans of alpha, omega-trimethylsiloxy endblockcd dimelhylsifoxane-methylhydrogensi- 
loxane copolymer with a viscosity of 0.01 Pa.s and a silicon-bonded hydrogen atom content of 0.7 wt%, 2 pans ol 
mechyUrimelhoxyeilane, and 0.05 pan of 2-phenyl-3-butyl-2-ol, forming liquid composition (II). 

Alter said compositions (I) and (U) were prepared, 55 parrs ol composition (1) and 53 parts weight ol composition 
(II) were uniformly blended, forming a curable organopolysiloxane composition of this invention. The curable organo- 
polystloxane composition was heat-treated at 120*C in a hot-air-circulating oven lor 30 min. lorming a cured silicone 
substance. The hardness of the cured silicone substance formed was measured using a JIS A hardness meter, defined 
in JIS K 5301 . After setting at 20°C and 55% RN lor 7 days, the hardness of the cured silicone substance was measured. 
Also, ailer said compositions (I) and (II) were prepared, they were stored in sealed glass bottles, and were set in this 
slate at 20°C and 55% RN lor 7 days. Then, 55 parts by weight of composition (I) and 58 paas by weight of composition 
(II) were uniformly blended, forming another curable organopolysiloxane composition ol this invention. This curable 
organopolysiloxane composition was heai-lreated at 120°C in a hoi-air-circuiaiing oven for 30 min, forming a cured 
silicone substance. The hardness of the cured silicone substance formed was measured as above. After setting at 
20 a C and 55% RH for 7 days, the hardness of the cured silicone substance was again measured. The results a listed 
in Table III. 

EXAMPLE 4 

TOO parts of an organopolysiloxane mixture prepared by uniformly blending 50 pans of alpba.omega-trimethox- 
ysiloxy endblockcd dimclhylpolysiloxane with a viscosity of 1 5 Pa.s, and 50 pans of vinyl containing siloxane copolymer 
with a viscosity of 7 Pa.s, and a content d vinyl oi 1 wi%, and made of siloxane units represented by the formula SiO^. 
siloxy units represented by the formula (CH 3 ) 3 SI0 1/2 . and siloxy units represented by (CH^'CH^CHJSiO^ were 
blended uniformly with 6 pans of dry silica powder witn a BET specific surface area of 200 nr^/g and with ihe surface 
treated by hexamelhyldisilazane; 3 pans of alpha.omega-uimeihylsiloxy endblocKed dimeihylsilox-anemethylhydro- 
gensiloxane copolymer with a viscosity of 0.01 Pa.s and a silicon-bonded hydrogen atom content of 0.7 wt%; an iso- 
propyl alcohol solution of chloroplalinic acid in an amount corresponding to 5 ppm of the platinum mclal with respect 
lo ihe aforementioned organopolysiloxane mixture; 2 parts ol melhyllrimethoxysilane: 2 parts of diisopropoxybis{ethy- 
!aeero-acetaie)Liianium: and 0.05 pan of 2-phenyl-3-butyl-2«ol, forming a single-liquid curable organopolysiloxane com- 
position of this invention, 
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Immediately afler preparation, our curable organopory-siloxane composition was heat-treated al 120 B C in a hot- 
air-circuiating oven lor 30 min, forming a cured silicone substance. The hardness of the cured silicone was measured 
as defined in JIS K 6301 . Afler setting at 20°C and 55% RH for 7 days, the hardness of the cured silicone was measured 
as above. Also, after said composition was prepared, it was stored in a sealed glass bcule at 20°C and 55% RH Tor 7 
days. Then, the curable organopolysiloxane composition was heat-treated ai 1 20'C in a hol-air-arculaiing oven lor 30 
mm, forming a cured silicone substance. The hardness of the cured silicone was also measured as above. After setting 
al 20*0 and 55% RH lor 7 days, the hardness of Ihe cured silicone substance was again measured in the same way. 
The results a listed m Table Ml. 

Table til 





THIS INVENTION 
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Our curable organopolysiloxane composition comprises components (A)-(E) and cures freely uninhibited by mois- 
ture or heat. The cured silicone substance thereby formed has excellent adhesive strength to various substrates when 
cured in contact with them. Our curable organopolysiloxane composition exhibits no change of curing property over 
lime during storage when it is in the lorm of a 2-container, liquid composition. 



30 Claims 



1. A curable organopolysiloxane composition comprising: 

(A) 100 pans by weight of an organopolysiloxane mixture of (a) an alkoxy-organopotysiloxane whh a viscosity 
al 25°C of 0.02 lo 1,000 Pa.s and at least two silicon-bonded alkoxy groups in each molecule, and wherein 
the siticon-bondsd organic groups other than the silicon -bonded alkoxy groups are selecled from alkyt, phenyl, 
tolyl. xy tyt, naphlhyl. benzyl, phenethyl, phenyipropyl, 3-chloropropyt and 3.3.3-trrfluoropropyl: and (b) an alke- 
nyl-organopolysiloxane wiih a viscosity at 25* C of 0.02 lo 1 ,000 Pa.s and at least two silicon-bonded alkenyl 
groups in each molecule; 

(B) an organohydrogenpoly siloxane having at least two silicon -bonded hydrogen atoms in each molecule and 
said organohydrogenpolysiloxane being present in a weight amount to ensure that there arc 0 3-5 motes of 
silicon -bonded hydrogen atoms in component (B) tor each mole of silicon -bonded alkenyl groups in (he com- 
position; 

(C) 0.1-20 pans by weight ol an alkoxysilane. based on 100 parts by weight of (A), represented by the following 
lormula. 



^(OR 2 )^ 



ss 



where R 1 represents a monovalent hydrocarbon group or 3-chioropropyl or 3.3,3-trifluoropropyl, R 2 represents 
an alkyl group or alkoxy group-substituted alkyl group, and a is 0, 1, or 2. 

(D) 0.01 - 20 pans by weight of liianium catalyst for a condensation reaction for promoting the crossiinking 
reactions of (a) and (C), based on 100 parts by weight of (A); and 

(E) a sufficient amount of hydrosiiylation reaction catalyst to provide 0.1 to 1,000 pans by weight of cataryst 
metal based on one million parts by weight of (A). 

2. The curable organopolysiloxane cornposilion according 10 claim 1 in which (a) is present in an amount of from 10 
to 90 weight percent and (b) is present in an amount of from 10 to 90 weight percent, the sum of (a) and (b) being 
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100 weight percent, and (a) plus (b) being (A). 

3. The curable organopolysiloxane composition according to claim 2 in which the alkoxy -organopolysiloxane ol (a) 
is represented by the following general formula 

s 

| O-b) , , | Ojb) 

(R ) w Si Y-(-SiO-) -Si-Y-Si(R ). 

b Is n Is 

R R 

where R 3 represents a group selected Irom alkyt. phenyl, tolyl, xylyl. naphthyl, benzyl, phenethyl, phenylpropyi. 
is 3-chloropropyl and 3,3,3-trifluoropropyl, R* represents an alkoxy group, R 5 represents a group selected from alkyi, 

phenyl. xoJyl, xylyl, naphthyl, benzyl, phenethyl, phenylpropyi, 3-chloropropyl and 3.3.3-lrifluoropropyl. Y represents 
an oxygen alom or bivalent hydrocarbon radical, b is i , 2, or 3. n represents a number corresponding to a polymer 
with a viscosily at 25°C of 0.02 to 1,000 Pa.s and (b) is an alkenyl-organopolysiloxane which has a straight-chain 
structure or resin structure. 

20 

4. The curable organopolysiloxane composition according to claim 3 in which the alkenyl-organopolysiloxane has a 
resin structure comprising the following siloxane units represented by the formula SiO^: siloxy unk3 represented 
by Ihe formula (CH 3 ) 3 SIO v2 ; and siloxy units represented by (CH 3 ) 2 (CH 2 =CH)Si0 1/2 . 

ss 5. The curable organopolysiloxane composition according to claim 3 in which the viscosity ol the alkoxy -organopol- 
ysiloxane of component (a) is from 0.1 io 500 Pa.s, the viscosity of the alkenyl-organopolysiloxane of component 
(b) is from 0.1 to 500 Pa.s, the viscosity of the organohydrogenpolysiloxane or component (B) is from 0.001 to 10 
Pa.s. at 2S°C, component (C) is present in an amount ol Irom 1 to 10 parts by weight, component (D) is present 
in an amount of from 0.1 to 5 pans by weight, ana component (E) is a platinum compound catalyst. 

30 

6. The curable organopolysiloxane composition according to claim S in which (a) is present in an amount of Irom dQ 
to 50 weight percent, (b) is present in an amount of irom 40 to 60 weight percent, (a) plus (b) equals 100 weight 
percent, and equals (A), the alkoxy-organopoiysiloxane of (a) has a viscosity of 1 to 25 Pa.s where R a is methyl, 

is methoxy, R s is methyl: the viscosity of the organohydrogenpolysiloxane ot component (B) is from 0.005 to 1 
Pa.s and the organic groups are methyl; ihe alkoxysilane of (C) is methyllrimeihoxysilane. the titanium catalyst of 
(0) is diisopropoxybis(ethylaceioacerate)l'rtanium s and the platinum compound catalyst of component (E) is present 
in an amount of from 0.5 to 200 parts of platinum meial by weight based on one million pans by weight of component 
(A). 

7. The curable organopolysiloxane composition of claim 1 comprising a two-conlainer liquid composition made of 
composition (I) and liquid composition (II) where Ihe sum amount of component (a) and component (b) is 100 pans 
by weight: 

(1) composition (I) comprises 

(b) an alkenyl-organopolysiloxane with a viscosity ax 25'C of 0.02 to 1.000 Pa.s and at least two silicon- 
bonded alkenyl groups in each molecule; 
(D) 0.01-20 pans by weight of a tilanium catalyst for a condensation reaction, based on 100 parts by 
weight of component (a) and component (b): and 
so (E) a sufficient amount of a hydrostlylalion reaction catalyst to provide 0.1 to 1,000 pans by weight of 

catalyst metal based on one million parts by weight of (A); and 

(2) composition (II) comprises organopolysiloxane selected Irom 

55 (a) an alkoxy-organopolysiioxane with a viscosity ai 25* C of 0.02 to 1 ,000 Pa.s, at least two siltcon-bonded 

alkoxy groups in each molecule, and silicon-bonded organic groups other than the silicon-bonded alkoxy 
groups selected from alkyi, phenyl, tolyl, xylyl. naphthyl, benzyl, phenethyl, phenylpropyi, 3-chloropropyl 
and 3.3.3-triftuoropropyl; and 
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(A) an organopolysiloxane mixture of (a) an elkoxy-organoporysiloxane wrih a viscosity al 25'C of 0.02 lo 
1 .000 Pa.s and at least iwo silicon-bonded alkoxy groups in each molecule, and wherein the silicon-bonded 
organic groups olher than the "silicon-bonded alkoxy groups are selected Irom alkyl. phenyl, lolyl, xylyl, 
naphthyl, benzyl, phenethyl. phenylpropyl, 3-chioropropyi and 3.3,3-trifluoropropyi: and (b) an alkenyi- 

s organopolysiloxane with a viscosity at 25"C of 0,02 to 1 ,000 Pa.s and at least two silicon-bonded alkenyl 

groups in each molecule; 

(B) an organohydrogenpolysiloxane which has at least two silicon-bonded hydrogen atoms in each mol- 
ecule and said organohydrogenpofysiloxane being present in a weight amouni to ensure thai there are 
0.3 to 5 moles ot silicon-bonded hydrogen atoms in component (B) tor each mole of silicon-bonded alkenyl 

to groups in the composition; and 

(C) 0.1-20 pans by weight of me alkoxysilanc. based on 100 parts by weight of component (a) and com- 
ponent (b) in composition (I) and composition (if), represented by tne formula 
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B\si(OR 2 } (A . G) 

where R 1 represents a monovalent hydrocarbon group, R 2 represents an alkyl group or alkoxy group- 
suoslrtuted alkyl group, and a is 0. 1, or 2. 

Patenianaprucho 

1. Hanbare Organopolysiloxanzusammenselzung umfassend; 

25 (A) TOO Gew.-Teile eines Organopolysiloxangemisches von (a) einem Alkoxyorganopolysiloxan mit einer Vls- 

koshal bci 25 B C von 0.02 bis 1000 Pa s und mindeslens zwei siliciumgebundenen AlKoxygruppen in jedem 
Molekul, und woDei die anderan siliciumgebundenen organischen Gruppen als die siliciumgebundenen Alk- 
oxygruppen ausgewahlt sind aus Alkyl, Phenyl. Tolyl, Xylyl, Naphthyl, Benzyl. Pheneihyl, Phenylpropyl. 
3-Chlorpropyl und 3,3,3-Trifluorpropyl, und (b) einem Alkenytorganopolysiloxan mit emer Vlskosital bei 25°C 

30 von 0.02 bis 1000 Pa s und mindesiens zwei siliciumgebundenen Alkenylgruppen in jedem MolekOl, 

(B) einem Organowassersloffpolysiloxao mit mindeslens Zwei siliciumgebundenen Wasserstoffatomen in je- 
dem Molekul, wobei das Organowasserstotlpolysiloxan in einer Gewichtsmenge vorliegt, mit dar sichergestelll 
1st. dafl 0.3 bis 5 Mot siliciumgebundene Wasserstottalome in Komponenie (B) fOr jedes Mol sil'iciumgebun- 
dene Alkenylgruppen in der Zusammenseuung vorhanden sind, 

35 (C) 0.1 bis 20 Gew.-Teile eines Aikoxysilans, bezogen auf 100 Gew.-Teile (A), das durch die folgende Formel 

*o wiedergegeben ist. in der R 1 fur einen einwenigen Kohlenwasscrstonrest oder 3-Chlorpropyt oder 

3.3,3-Tnfluorpropyl, R 2 fOr sine Alkylgruppe oder eine mil einer Alkoxygruppe suostituierte Alkylgruppe und a 
lOr 0, 1 oder 2 stent, 

(0) 0,01 bis 20 Gew.-Teile eines Tliankatalysators fur eine Kondensationsreaklion zur Bcschleunjgung der 
Vernclzungsreaklionen von (a) und (C), bezogen auf 100 Gew.-Teile (A), und 
as (E) e ine ausreichGnde Menge eines Hydrosilyherungsreaklionskaialysaiors. urn 0,1 b«s 1000 Gew.-Teile des 

Katalysaiormcialls, bezogen auf V Million Gew.-Teile (A), berettzustellen. 

2. Hartbare Organopolysiloxanzusammensetzung nach Anspruch 1. in der (a) in einer Menge von 10 bis 90 Gew- 
% und (b) in einer Menge von 10 bis 90 Gew.-% vorliegt. wobei die Summe von (a) und (b) 100 Gew.-% beiragt 

so und (a) plus (b) (A) ist. 

3. Hartbare Organopolysiloxanzusammensetzung nach Anspruch 2. in der das Atkoxyorganopotysitoxan (a) durch 
die folgende allgemeine Formel 
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(R')>Si Y-(-SiO-).-Si-Y-Si(R \ 

R 5 R 5 

dargeslelli ist, wobe» R 3 fur eine Gruppe sleh! ausgewahh aus Alky I, Phenyl, Tolyl. Xylyl. Naphihyl. Benzyl. Phe- 
nethyt Phenylpropyl. 3-Chlorpropyl und 3,3,3-Trifluorpropyi, fur eine Alkoxygruppe etehl. R s TOr erne Gruppe 
ro sient ausgewahn aus Alkyl, Phenyl. Tolyl, Xylyl. Naphlhyl, Benzyl. Phenethyl. Phenylpropyl. 3-Chlorpropyl und 

3.3,3-Trifluorpropyl, Y fur ein Sauersiotlaiom Oder einen zweiwenigen Kohlenwasserstoffrest. b tur 1 , 2 oder 3, n 
fur eine Zahl. die einem Polymer mil einer V.sxosUat bei 25°C von 0.02 bis 1000 Pa s enispricht, stehen und (b) 
ein Alkenylorganopolysiloxan ist, das eine geradkellige Strukiur Oder eine Harzstruktur aufweisl. 

is 4. Hanbare Organopolysiioxanzusammensetzung nach Anspruch 3, in der das Alkenylorganopolyslloxan eine Harz- 
strukrur aufweisl, umfassend die lolgenden SiioxaneinheHen. die durch die Formel Si0^ 2 . Siioxyeinheiten, die 
durch die Formel (CH 3 ) 3 Si0 1/2 und Siloxyeinheilcn. die durch (CH 3 ) 2 (CH 2 =CH)S0 1/2 dargestelrt sind 

5. Hanbare Organopolysiloxanzusammenselzung nach Anspruch 3, in der die Viskosital des Alkoxyorganopolysilo- 
20 xans oer Komponenle (a) 0.1 bis 500 Pa s belragl, die Viskosital des Alkenytorganopolysiloxans der Komponente 

(b) 0,1 bis 500 Pa s betragl. die Viskosital des Organowaesersloffpolysiloxans der Komponenle (B) 0.001 bis 10 
Pa s bei 25°C beiragt, die Komponenle (C) in einer Menge von 1 bis 10 Gew.-Teilen, Komponente (0) in einer 
Menge von 0.1 bis 5 Gew.-Teilen vorliegt und Komponenle (E) ein Plaunverbindungskaialysaior isl. 

2S 6. Hanbare Organoporysiloxanzusammenset2ung nach Anspruch 5. in der (a) in einer Menge von 40 bis 60 Gew- 
%, (b) in einer Menge von *0 bis SO Gew.-% vorliegen. (a) plus (b) 100 Gew.-% ergeben und gleich (A) smd das 
Alkoxyorganopolysiloxan (a) eine Viskosiiat von 1 bis 25 Pa s aufweisi. wooei R 3 lur Methyl, R A fur Meihoxy, R s 
fur Methyl stehen, die Viskosnai des Organowassersiortporysiloxans der Komponente (8) 0,005 bis 1 Pa-s belragl 
und die organische Gruppe Methyl isi. das Afkoxysiian (C) Melhyftnmeihoxysilan, der Tilankatalysalor (D) Diiso- 

30 propoxybis(ethyiaceloaceial)litan sind und der Plalinverbindungskaialysator der Komponenle (E) in einer Menge 

von 0.5 bis 200 Gew.-Teilen des Platinmetalts. bezogen auf 1 Million Gew.-Teile der Komponente (A), vorliegt. 

7. Hartbare Organopolysiloxanzusammenseuung nacn Anspruch 1 . umfassend eine flGssige Zusammensetzung in 
zwei Behaltem, hergestellt aus einer Zusammensetzung (I) una etner flussigen Zusammensetzung (11). wobei die 
35 Summe der Mengen der Komponente (a) und der Komponenle (b) 100 Gew.-Teile belragl: 

(1) Zusammensetzung (I) umtasscna: 

(b) ein Alkenylorganopolysiloxan mil einer Viskosiiat bei 25°C von 0,02 bis 1000 Pa s und mindestens 
40 zwei siliciumgebundenen Afkenylgruppcn in jeoem Molekul. 

(D) 0,01 bis 20 Gew.-Teile e«nes Tilankaialysaiors (Or eine Kondensationsrcaklion, be2ogcnauf 100 Gew.- 
Teile der Komponente (a) und Komponente (b) und 

(E) eine ausreichende Menge eines Hydrosilylierungsreaklionskatalysators, urn 0.1 bis 1000 Gew.-Teiie 
des Katalysatormetalis bsreitzustellen, bezogen auf Million Gew.-Teile (A) und 

(2) Zusammensetzung (II). umfassend cin Oganopolysiloxan ausgewahit aus 

(a) einem Alkoxyorganopolysiloxan mil einer Viskosital bei 25 B C von 0.02 bis 1000 Pa-s, mindestens zwei 
siliciumgebundenen Alxoxygruppen in jedem Molekul und anderen siliciumgebundenen organischen 
so Gruppen als die siliciumgebundenen Alkoxygruppen. ausgewahit aus Alkyl. Pnenyl, Tolyl, Xylyl, Naphihyl, 

Benzyl. Phenethyl, Phenylpropyl, 3-Chlorpropyl und 3,3,3-Trifluorpropyl, und 

(A) einem Organoporysiloxangemiscn aus (a) einem Alkoxyorganopolysiloxan mit einer Viskosiiat bei 
25° C von 0,02 bis 1000 Pa-s und mindeslens zwei siticiumgebundenen Alkoxygruppen in jedem Molekul, 
und wobei die anderen siliciumgebundenen organischen Gruppen als die siliciumgebundenen Alkoxy- 

ss gruppen ausgewahit srnd aus Alkyl. Phenyl, Tolyl, Xyryl, Naphihyl, Benzyl, Phenethyl, Phenylpropyl, 

3-Chlorpropyl und 3,3,3-Trifluorpropyl. und (b) einem Alkenylorganopolysiloxan mil einer Viskosiiat bei 
25"C von 0,02 bis 1 000 Pa s und mindestens zwei siliciumgenbundenen Alkenyigruppen in jedem Molekul. 

(B) einem Organowasserstoflporysiloxan. das mindestens zwei sil'iciumgebundene Wassorstoffatome in 



13 



15. SEP- 2001 1 8:42 KE I L L^CHAAFHAUSEN 069 5975059 _ NR. 5197 S 



EP 0 664 322 Bl 

jedem MolekOI aulweist, und das Organowasserstoffpolysiloxan in einer Gewichismcnge vorliegt. milder 
sichergeslem isl. dafl 0.3 bis 5 Mol siliciumgebundene Wasserstofiatome in Komponente (B) tur jedes 
Mol siliciumgebundene Alkenylgruppen in der Zusammenseizung vorhanden sind und 
(C) 0,1 bis 20 Gew.-Teile eines Alkoxysilans, bezogen auf 100 Gew.-Teile der Komponente (a) und der 
s Komponente (b) in der Zusammenseizung (I) und der Zusammenseizung (II), das ourch die Formel 

io dargestelll isl. in der R 1 fur eine einwertige Kohlenwassersiotfgruppe, R 2 fur eme Alkylgruppe oder eine 

mil ciner Alkoxygruppe substiluierce Alkylgruppe und a (Or 0. 1 Oder 2 stent. 

Revendlcatlons 

1$ 

1. Composition d'organopolysiloxanes durcissable, comprenanl : 

(A) 100 panies an poids d'un melange d'organopolysiloxanes de (a) un alcoxyorganopolysiloxane ayant una 
viscosiie de 0,02 a 1 000 Pa.s a 25 °C el au moins deux groupes alcoxy lies au silicium dans chaque molecule, 

20 el dans lequel les groupes organiques lies au silicium autres que les groupes alcoxy lies au sWcium sont 

choisis parmi les groupes alkyles, phenyle, lolyla, xylyie. naphlyle. benzyie. phenethyle, phenylpropyle. 3-chlo- 
ropropyle el 3.3,3-lrifluoropropylc : el de (b) un alcenylorganopolysiioxane ayani une viscosite de 0,02 a 1 

000 Pa.s a 25 *C et au moins deux groupes alcenyles lies au silicium dans chaque molecule ; 

(B) un organohydrogenoporysiloxane ayanl au moins deux atomes d'hydrogene lies au silicium dans chaque 
2S molecule, el (edit organohydrogenopoiysiloxane etant present en une quentHe ponderale assurani qu'ii y a 

0,3 a 5 moles cfatomes d'hydrogene lies au silicium dans Ic consiiiuani (B) pour chaque mole de groupes 
alcenyles lids au silicium dans la composition ; 

(C) 0,1 a 20 panies en poids d'un alcoxysilane, sur la base de 100 panies en poids de (A), represent par la 
lormule suivanle : 

30 

dans laquelle R 1 represenie un groupe hydrocarbone monovalent ou un groupe 3-chJoropropyle ou 3,3,3-tri- 
35 fluoropropyle. B 2 represenie un groupe alkyle ou un groupe alkyle substilue par un groupe alcoxy, et a est 0, 

1 ou 2 ; 

(D) 0,01 £ 20 panies en poids de catalyseur au lilane pour une reaction de condensaiion pour aclrver les 
reactions de reliculalion de (a) el (C), sur la base de 100 panies en poids de (A) ; el 

(E) une quantite sutfisanle de catalyseurde reaction d'hydrosilylation pour lournir 0.1 a i 000 panies en poids 
ao de metal caialytique sur la base d'un million de parties en poids de (A). 

2. Composilion d'organopolysiloxanes durcissable selon la revendrcatidn 1, dans laquelle (a) est present en une 
proportion de 10 a 90 % en poids et (b) est present en une proportion de 10 a 90 % en poids, la somme de (a) et 
de <b) eiant de 100 % en poids, et (a) plus (b) etant (A). 

45 

3. Composition d'organopolysiloxanes durcissable selon ta revendicaiion 2, dsns laquelle I'alcoxyorganopoiysiloxanc 
de (a) est represenie par la tormule generate suivante 

■ p 3 R 5 R 5 R 3 

\ < 3 - b) \ \ i {3 i h) 

(r 4 ) v si — y-(-sio-; -si-y-si(R >. 
h Is Is 

R R 



dans laquelle R 3 rcpreseme un groupe choisi parmi les groupes alkyles, phdnyle. lolyle, xylyie. naphlyle, benzyle, 
ph6ncihyle. phenylpropyle, 3-chloropropyle el 3.3,3-uifiuoropropyle. FP represenie un groupe alcoxy, B s repr6- 
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seme un groupe choisi parmi les groupes aikyles, phenyle. lolylo, xylyle, naphlyle, ben2yle, phencthyle, phenyi- 
propyls, 3-chloropropyle el 3.3.3-irifluorcpropyle. Y represente un atoms d'oxygens ou un radical hydrocarbon^ 
bivalent, best 1, 2 ou 3, n represents un nombrG correspondani a un polymere ayant une viscosite de 0,02 a 1 
000 Pa.s"a 25 °C et (b) est un alcenylorganopolysiioxane qui a une structure a chains lineaire ou une structure 
S de resine. 

4. Composition d'organopotysiloxanes durcissable selon la revendication 3, dans laquelle I'alcenybrganopolysiloxa- 
ne a une structure de resine comprenant les unites siloxanes suivames representees par la formuie S0 4/2 I dos 
unites 5iioxy representees par la lormule (CH 3 ) 3 Si0 1 ^ ; el dos unhes sitoxy representees par (CH^CH^CH) 
Si0 1/2 . 

Composition d'organopolysiloxanes durcissable selon la revendication 3, dans laquelle la viscosite" de I'alcoxyor- 
ganopolysiJoxane du constituant (a) est de 0.1 a 500 Pa.s. la viscosite de I'alcenyiorganopolysiloxane du consti- 
tuant (b) est de 0. 1 a 500 Pa.s, la viscosile de I'crganohydrogenopolysiioxane au constituent (B) est de 0.001 a 
10 Pa.s. a 25 *C. ie constiluani (C) est present en une proportion de i a 10 parlies en poids, le constiluani (D) est 
present en una proponion de 0,1 a 5 panics en poids, er le constituent (E) est un caialyseur du type compose du 
platine. 

6. Composition d'organopolysiloxanes durcissable selon la revendication 5. dan3 laquelle (a) esi present en une 
20 proportion de *0 a 60 % en poids. (b) est present en une proportion de 40 a 60 % en poids. (a) plus (0) est egai 

a 100 % en poids. el est egal a (A), i'alcoxyorganopolysiloxane de (a) a une viscosite do 1 a 25 Pa.s lorsque R 3 
est un groupe methyle, est un groupe methoxy, R s est un groupe methyls ; la viscosile de I'organohydrogeno- 
polysiloxane du constituant (B) est de 0,005 a 1 Pa.s et les groupes organiques sont des groupes methyle : I'al- 
coxysilane de (C) esl le melhylinmethcxysilane, le caialysaur au tilane de (D) est le diisopropoxybisfacetoacataie 
2S d'elhyle)tnane. et le caialyseur compose du platine du constituant (E) esl present en une proportion de 0,5 a 200 

parties de platine melallique en poids sur la base d'un million de parties en poids de constituent (A). 

7. Composition d'organopolysiloxanes durcissable selon la revendication 1 , comprenant une composition liquide cn 
deux recipients, lormee d'une composition (I) et d'une composition liqutde (tl) ou la quantile lolale de constituant 

30 (a) et de consliiuant (b) esl de 100 parties en poids : 

(1) la composition (I) comprenant 

(b) un alcenylorganopolysiioxane ayani une viscosite de 0,02 a 1 000 Pa.s a 25 °C el au moins deux 
groupes alcenyles lies au silicium dans chaque molecule ; 

(D) 0,0i a 20 parties en poids de catalyseur au litane pour une reaction de condensation, sur la base de 
100 parties en poids de constituant (a) el de constiluani (b) ; et 

(E) unc quantils suffisanie dc caialyseur de reaction d'hydrosilylation pour fournir O.iai 000 parties cn 
poids de medial caialytique sur la base d'un million de parties en poids de (A) ; et 

(2) la composition (Jl) comprenant un organopolysiloxane choisi parmi 

(a) un alcoxyorganopolysiloxane ayant une viscosile de 0,02 a 1 000 Pa.s a 25 B C, au moms deux groupes 
alcoxy lies au silicium dans chaque molecule, el des groupes organiques lies au silicium autres que les 
*s groupes aicoxy lies au silicium choisis parmi les groupes aikyles, phenyle, lolyle, xylyle, naphcyle, benzyls, 

phenethyle. phenylpropyle, 3-chioropropyle et 3,3,3-trifiuoropropyle ; el 

(A) un melange d'organopolysiloxanes de (a) un alcoxyorganopolysiloxane ayani une viscosite de 0.02 
a 1 000 Pa.s a 25 °C et au moins deux groupes alcoxy lies au silicium dans chaque molecule, et dans 
lequel les groupes organiques lies au silicium autres que les groupes alcoxy lies au silicium sont choisis 

so parmi les groupes alJtyles, phenyle, lolyle, xylyle, naphryle. benzyle, phenethyle, phenylpropyle, 3-chlo- 

ropropyle et 3,3,3-trifluoropropyle ; et de (b) un alconytorganopoJysiioxane ayant une viscosite" de 0.02 a 
1 000 Pa.s a 25 *C et au moins deux groupes alcenyles lies au silicium dans chaque molecule ; 

(B) un organohydrogenopoiysiloxane qui a au moins deux alomes d'hydrogene lies au silicium dans cha- 
que molecule, et ledii organohydrogenopoiysiloxane etant present en une quantile ponderale assurant 

55 q U 'i| y a 0.3 a 5 moles d'atomes d'hydrog&ne lies au silicium dans le constiluani (B) pour chaque mole dc 

groupes alcenyles lies au silicium dans ia composition ; ot 

(C) 0,1 a 20 panics en poids d'un alcoxysilane. sur la base de 100 parties en poids de constiluani (a) et 
de constiluani (b) dans la composition (I) et la composition (II), represent par la formuie : 
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dans laquelle R 1 represente un groupe hydrocarbons monovalent, H 2 represent e un groupe alkyle ou un 
5 groupe alkyle sirbsiuud par un groupe alcoxy, eta eat 0, 1 ou 2. 
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